Repopulation of osteosarcoma cells after treatment with doxorubicin in the presence of extracellular matrix biopolymers.
To elucidate the role of extracellular matrix (ECM) in repopulation capacity of osteosarcoma cells after doxorubicin treatment. OSCORT cells established in our laboratory from a human osteosarcoma, were treated with doxorubicin in monolayer for 4 h, then cells were further incubated either in monolayer or in ECM-containing three-dimensional cell-culture (3-DCC), apoptosis induction and changes in cell number were measured. Alkaline comet assay was applied to estimate DNA damage, immunoblot technique and immunocytochemistry were used to investigate p53 protein synthesis, and the repopulating capacity in monolayer culture and in ECM-based 3-DCC, after doxorubicin treatment was measured. In addition to OSCORT culture five other human cell lines (HT-1080, PC-3, MDA-MB231, A-431 and ZR-75-1) were used to compare the antimigratory and antiproliferative effects of doxorubicin. The apoptotic index, the extent of DNA damage and the representation of p53 were much lower in the OSCORT cell cultures if the cells were exposed to ECM after treatment with doxorubicin. The doxorubicin-treated OSCORT cells transferred from the monolayer culture were not able to proliferate at all, at the same time, the cytoprotection provided by ECM prevailed upon transferring the cells into plastic dish, and resulted in potent repopulation capacity of the cells. Present data indicate that ECM contributes to failure in therapy of human osteosarcoma in clinical situation. Overall, the application of ECM-based 3-DCC could be suggested as an appropriate model system for the better understanding of antitumor drug action and hereby to set the stage for promising novel pharmacological approaches in cancer therapy.